• Background and Aims In Mediterranean annual plants, germination mainly occurs during the autumn and only those seedlings that survive winter freezing can flower and produce seedlings in spring. Surprisingly, the effect of freezing events as an abiotic determinant of these communities remains unexplored. The present study aimed to investigate how freezing events affect annual Mediterranean communities and whether their functional structure as related to freezing resistance is linked to the main biotic and abiotic determinants of these communities.
INTRODUCTION
Freezing temperatures are a limiting factor for individual plant performance and the global distribution of species (Parker, 1963; Sakai and Larcher, 1987) , constituting one of the most critical abiotic barriers in harsh environments. In certain habitats, an important part of the growing season occurs under freezing conditions without snow cover protection, which can affect plant performance and survival. This occurs in the wide territories under a Continental Mediterranean Climate (Nahal, 1981) , such as the central plateau of the Iberian Peninsula. In these areas, adult plants and seedlings survive and grow during long winter periods at sub-zero temperatures, and the night-time minimum temperatures are frequently around -10 °C. Precipitation, which is the critical determinant in these systems, occurs during autumn and spring, being both amount and timing of precipitation highly variable among years (Pake and Venable, 1995) .
Freezing resistance must be of particular importance in those facultative winter annual species that mainly germinate during the autumn, spend the winter period as small young individuals, and then start growing rapidly as soon as the temperature increases during the spring (Baskin and Baskin, 1988; Espigares and Peco, 1993; Sánchez et al., 2014) . It has been suggested that this pattern allows these ephemeral species to be better ranked (i.e. competitive hierarchies based on size; Howard and Goldberg, 2001 ) during the short Mediterranean growing season (Peco and Espigares, 1994) , but implies a requirement for adaptation to freezing temperatures during their earliest life stages (Hekneby et al., 2006) . Our understanding of how these plants cope with such adverse conditions and the mechanisms involved remains incomplete. It has been suggested that annuals may acquire freezing resistance as a consequence of short periods with low temperatures (usually below 4 °C), short photoperiods and low red to far-red ratios (Franklin and Whitelam, 2007) .
Adaptive responses to freezing conditions include diverse physiological and molecular mechanisms, such as shifts in the cell membrane lipid composition, cytosolic Ca 2+ release, synthesis of cryoprotectants (e.g. carbohydrates, proline and antifreeze proteins), expression of cold-related genes and changes in photosynthesis activity (Theocharis et al., 2012) .
Freezing temperatures may determine the species pool as well as the assembly of annual plant communities by imposing a strong abiotic filter. However, the effect of sub-zero periods as an abiotic determinant of the assemblies of actual communities has not been investigated previously (but see Pescador et al., 2016 , for Mediterranean high mountain communities). In addition, the few previous studies to consider freezing resistance and the performance of annual plants have focused mainly on agricultural species and farming systems (Brandsaeter et al., 2000 (Brandsaeter et al., , 2002 Hekneby et al., 2001 Hekneby et al., , 2006 Cici and Van Acker, 2011) . Thus, our understanding of how freezing temperatures might affect the community assembly and their interactions with other determinants of these communities is still unclear.
The current paradigm regarding the assembly mechanisms for Mediterranean annual plant communities highlights the role of soil water content as a critical abiotic filter (Chesson et al., 2004; Huxman et al., 2004; Reynolds et al., 2004; Báez et al., 2013) . However, we expect that the occurrence of freezing conditions after autumn germination will be a primary filter in the growing season, thereby determining the species in the regional species pool that will form the local assemblage. Subsequently, this primary filtering may be modulated by weather conditions during spring. Furthermore, perennial neighbours may ameliorate the harsh conditions during the growing season (Acuña-Rodríguez et al., 2006; Soliveres et al., 2011; Howard et al., 2012; Luzuriaga et al., 2012 Luzuriaga et al., , 2015 and create milder conditions for species that are less resistant to freezing. This should lead to different plant-trait community patterns under perennial canopies compared with open areas. Besides, herbivores could act as selective agents on functional traits related to resistance, such as secondary compounds and morphological structures (Rausher, 1996) , which confer resistance to both freezing and herbivory (Agrawal et al., 2004) . If this is the case, then herbivory could interfere with the functional structures related to freezing resistance and affect the assembly process by favouring freezing-resistant species.
We consider two hypotheses: first, we expect that ephemerals may have high freezing resistance because sub-zero winter temperatures would have exerted a continuous selective pressure on the regional species pool; and second, this primary filter and its effect on the community plant-trait functional structure should be modulated by multiple abiotic and biotic filters, including perennial vegetation (Luzuriaga et al., 2012 (Luzuriaga et al., , 2015 and herbivory. Therefore, these communities and their functional structures related to freezing resistance should be structured according to abiotic and biotic filters.
To test these hypotheses, we monitored a very rich annual plant community over three consecutive years in the field and explored the specific freezing resistance of seedlings based on the lethal temperature causing 50 % frost damage (LT 50 trait). We evaluated some well-known drivers of species coexistence in these environments that can interact with the response to winter freezing temperatures: (1) herbivory pressure exerted by wild herbivores (i.e. rabbits); (2) microclimatic amelioration provided by nurse species (the tussock Stipa tenacissima); and (3) soil water availability, which was experimentally manipulated with three irrigation treatments. Freezing resistance at the community level was summarized as the community-weighted mean and functional diversity of the LT 50 attributes (CWM-LT 50 and FD-LT 50 , respectively), and by testing a variety of scenarios (distance to rabbit shelters and latrines as a proxy for rabbit density, proximity to S. tenacissima and spring water availability), we obtained a thorough understanding of the importance of freezing events for the assemblage process in Mediterranean annual plant communities.
MATERIALS AND METHODS

Study site
The study area is located on gypsum steppes in the central Iberian Peninsula (Fig. 1A) , where the climate is semi-arid Mediterranean, with cold and relatively wet winters, and hot and extremely dry summers. The mean annual temperature and precipitation are 14.5 °C and 349 mm, respectively. The soils are characterized by a high gypsum content and are classified as Gypsiric Leptosols. The vegetation is characterized by a perennial plant community with cover of <30 %, which is dominated by the tussock grass Stipa tenacissima L. and small gypsum specialist shrubs [e.g. Helianthemum squamatum (L.) Dum. Cours., Lepidium subulatum L. and Centaurea hyssopifolia Vahl]. Perennial vegetation is scattered in a matrix of bare soil colonized by a very rich annual plant community (up to 70 species m -2 ) and a biological soil crust dominated by crustose lichens (Fig. 1B) . The lifespan of the annual plant communities usually extends from October/November, depending on autumn precipitation, until May when almost all the annual plants have dispersed their seeds before the summer drought. Thus, the autumn seedlings must cope with winter conditions and sub-zero periods.
Experimental design and monitoring of plant communities
In 2008, 2009 and 2010, the cover of all annual plant species was recorded in 120 plots of 50 × 50 cm, which were distributed haphazardly in an area of 4000 m 2 at the Aranjuez Experimental Station located in southern Madrid, central Spain (40°02′N, 3°37′W; 590 m). A full factorial design with two factors and two levels was established in the field: Stipa (plots in the close vicinity of S. tenacissima tussocks vs. plots more than 1 m from Stipa) and rabbit (distance to rabbit shelters and latrines). Rabbit (Oryctolagus cuniculus L.) shelters and latrines have been traditionally used to estimate rabbit densities and herbivory pressure (Palomares, 2001) . The plots for both treatments were located in flat areas on the top of a series of gypsum hills where shelters and latrines are more abundant in inner parts compared with edges of the plateau. Nevertheless, both parts have a similar soil type, thereby ensuring that we only captured the impact of herbivory. Thus, stratifying the plots in edges vs. inner parts of the plateau as well as controlling for a minimum at least 25 m away from the nearest rabbit shelter or latrine, we could clearly discriminate between low vs. high rabbit densities, respectively, and consequently herbivory pressure. These factors were orthogonally crossed with an experimental irrigation treatment with three levels, i.e. control, R1, and R2, where R1 and R2 received water supplies equivalent to 14 and 28 L m -2 respectively, which resulted in increases of around 25 and 50 % for R1 and R2, respectively, compared with the mean natural rainfall recorded in the last 30 years for the same time period. Irrigation was performed manually using a watering can and distributed evenly in seven irrigation events during February and March. This period coincides with the growing season of most annual plants in the study community, and it is before the species survey during the community flowering peak in early April. To minimize potential edge effects, a buffer of 20 cm was also irrigated around each plot. Experimental irrigation was applied in 2008 and 2009, but not in 2010 due to the extremely wet spring, which was 2.4 times rainier than that any time in the same period during the previous 30 years. Ten replicates per combination of each factor were established, thereby resulting in a total of 120 plots (i.e. 10 plots × two microhabitat factors × two rabbit densities factors × three irrigation treatments; see Supplementary Data Table S2 for more details). The cover of each annual plant species present in each plot was estimated visually at the community blooming peak in the 2008, 2009 and 2010 spring seasons (Fig. 2) .
Meteorological conditions during the study period
To characterize the meteorological conditions during the study period, air temperature and rainfall were recorded every 10 min during 2007-2010 via a weather station placed in the study area. The 3-year study period was highly homogeneous in terms of temperature and freezing events during winter, but highly variable in terms of precipitation in autumn and spring. Annual mean temperature and minimum mean temperatures during the growing season (from 1 October to 31 March) were similar in 2008 (9.5/3.1 °C), 2009 (8.8/3.4 °C) and 2010 (9.9/4.9 °C), while minimum absolute temperatures were -7.9 °C in 2008 and -9.5 °C in both 2009 and 2010. Freezing events with temperatures lower than 0 °C were frequent and intense during each growing season ( 
Plant freezing resistance measurements
We sampled the most abundant species to assess freezing resistance at the community level. In particular, we measured freezing resistance in at least five seedlings of 48 species belonging to 23 families (Supplementary Data Table S1 ). These samples accounted for 93.1 % of the cover and 90.3 % of the richness per plot during the three study years, which was sufficient to assess the functional composition of the local communities (Pakeman and Quested, 2007) . Freezing resistance was measured during the winter season in 2014-2015 when the seedlings had emerged, thereby avoiding the possible acclimation of plants. Individuals were selected randomly in the field among well-developed and healthy individuals with active leaves. Whole individuals including their root balls were thoroughly removed, placed in aluminium trays and sprinkled with water to avoid changes in the tissue water status. The samples were then transported to the laboratory, where they were kept under conditions similar to those in the field until their freezing resistance was determined within 3 d of collection.
For each species, the freezing resistance was characterized by estimating the leaf critical lethal temperature causing 50 % frost damage (LT 50 ). To measure this functional trait, we selected five individuals per species and five green, mature and fully expanded leaves per individual. One leaf was treated as a control and stored in a plastic bag at 4 °C in the darkness for 24 h. The remaining four leaves were incubated separately in antifreeze solution (Husky, Würth, Germany), which had been cooled previously in a cryostat (F34-ME, Julabo Labortechnik GmbH, Seelbach, Germany) at four different target temperatures: -5, -10, -15 and -20 °C (or -19 °C in some cases, when the exterior temperature made it impossible to reach -20 °C). Each leaf was placed in a small plastic bag, which was then placed in a larger plastic bag with a weight to ensure that each leaf was submerged in the antifreeze solution. Each large plastic bag contained one of the five leaves of up to six species. (2008, 2009 and 2010) . Upper panels represent the mean daily temperature (left axis and grey lines) and daily precipitation (right axis and black bars). Lower panels show the minimum daily temperature (left axis and grey lines) and daily freezing events (at temperatures below 0 °C; right axis and black bars). Air temperature and rainfall were recorded at a resolution of 10 min via a weather station in the study area. Vertical arrows show the date when the plant cover was recorded in each plot and year. Note that during February and March 2008, there was a problem with our weather station and it did not record data. In this period, mean daily temperature, daily precipitation and minimum daily temperature were collected from Aranjuez weather station (40°4′2″N, 3°32′46″W), but the daily freezing events could not be shown because of the resolution of this station.
All the leaves for each target temperature were transferred to the cryostat and incubated for 2 h to reach a homogeneous leaf temperature. Next, the plastic bags were removed from the cryostat and placed in a refrigerator under darkness at 4 °C to thaw for 24 h. In most studies dealing with plant freezing resistance, samples are cooled gradually to determine LT 50 (2-5 K h −1 ; e.g. Hekneby et al., 2006; Ladinig et al., 2013; Briceño et al., 2014) . This method is feasible under laboratory conditions, with one or two species, or for plants with limited levels of freezing resistance. However, in community-level approaches, where LT 50 of multiple species has to be determined, gradual cooling rates are almost unfeasible because obtaining each target temperature profile takes a very long time. Instead, we used a method of sudden cooling, as presented in the assay shown in the Supplementary Data (Figs S1 and S2) . In this assay, sudden cooling produced similar plant damage to a cooling rate of 16 K h -1 . We are aware that sudden cooling can lead to increased tissue damage owing to anomalous water diffusion and ice crystal formation (Guy, 2003) , and thus we may have underestimated the freezing resistance of the studied species relative to what would be observed in plants exposed to more natural frost conditions. Nevertheless, this difference in estimating LT 50 may be approx. 2.4 K, based on comparing the LT 50 obtained by A. Sierra-Almeida with this method and the method of G. Neuner using a cooling rate of 2 K h -1 in at least six Chilean alpine species (personal communication). Thus, we consider that although used method is not perfect, it provides adequate and reliable information for testing the hypotheses addressed in our study, i.e. estimating the freezing resistance of annual plant species as a functional trait, rather than studying the physiological mechanism of freezing in their tissues.
Leaf damage was established using a chlorophyll fluorimeter (Fluorescence Monitoring System FMS 2, Hansatech, King's Lynn, UK) to determine the ratio of the variable to maximum fluorescence (F v /F m ) for a dark-adapted leaf (Maxwell and Johnson, 2000) , where the percentage of photoinactivation was calculated. The photoinactivation ratio was defined by Larcher (2000) as: PhI = (1 -F fT /F max ), where F fT is the F v /F m obtained for a sample exposed to freezing temperature T and F max is the maximum F v /F m obtained for individuals including the control. Thus, LT 50 represents the temperature at which PhI reaches 50 % in leaf samples. To estimate this value for each individual, we considered the distribution of PhI vs. four target temperatures, which can usually be fitted by a sigmoidal function. However, in close vicinity to any sigmoidal function where 50 % damage occurs, the form of the function approaches a linear one. Therefore, we fitted a linear relationship using the temperature of the highest PhI of <50 % and the temperature of the lowest PhI of >50 % to estimate the LT 50 values for linear interpolation (Bannister et al., 1995 (Bannister et al., , 2005 . We preferred PhI to other methods for determining LT 50 for the following reasons. First, the PhI method estimates the ability of photosystem II to shuttle electrons. In annual plants, any reduction in photosystem II performance can lead to decreases in carbon gain, which have potentially negative consequences for plant fitness. Second, PhI is a non-invasive and rapid method that matches very well with other methods for directly measuring plant tissue damage (e.g. visual scoring and vital staining; Boorse et al., 1998; Neuner and Buchner, 1999) .
Community-level freezing trait responses
The freezing trait patterns of each realized community in each plot and year were summarized using two functional attributes: the community-weighted mean LT 50 (CWM-LT 50 ; Garnier et al., 2004) and the functional diversity of this functional trait (FD-LT 50 ). CWM-LT 50 represents the average trait value for LT 50 in a realized community weighted by the relative cover of the species observed. FD-LT 50 is based on the mean pairwise distance index weighted by species abundance (MPD) expressed as the ratio between the Rao and Simpson indices of species diversity (de Bello et al., 2016) . Functional distances among species were standardized between 0 (species are functionally similar) and 1 (species are functionally different) using a Gower distance matrix, as suggested by Pavoine et al. (2009) . Both functional attributes were calculated using the species cover in each of the 360 sampling units (i.e. 120 plots measuring 50 × 50 cm during the three study years) and the freezing resistance values for LT 50 recorded for each species.
Statistical analyses
The effects of the study factors (i.e. Stipa influence, rabbit density, irrigation treatments) in the three years (2008, 2009, 2010) on the two functional attributes were quantified using repeated measures linear mixed-effects models (rm-LMMs). To model the CWM-LT 50 and FD-LT 50 values for each plot and year, we constructed a full set of rm-LMMs for each functional component using all possible combinations of the three study factors and years as the repeated measure factor, which can be considered as a surrogate for the climatic conditions during each year in the study area. Among all the possible combinations, we included the cross-level interaction between each study factor and year. To select the structure of the random factors, we fixed: (1) a model without random effects [similar to the linear model but using a restricted maximum likelihood (REML) estimate]; (2) a model with the constant plot (120 plots in each year); and (3) a model with the constant plot and the factor year. The last model assumed that the response variable (CWMs or FD) in the different levels of the factor year was not the same in all plots. These models were ranked based on Akaike's information criterion (corrected for small sample size, AICc) and the model with the minimum AICc was selected and analysed in more detail. Statistical analyses were performed using R 3.2.2 (R Development Core Team, 2015) . The dbFD function implemented in the FD package (Laliberté and Legendre, 2010; Laliberté et al., 2014) and the melodic function (de Bello et al., 2016) were used to calculate the CWM and MPD values, respectively, and the lme function in the nlme package was used to build the rm-LMMs.
RESULTS
The mean species richness per plot (±s.d.) was 6.8 ± 5.1 in 2008, but 18.3 ± 6.1 and 16.0 ± 5.1 in 2009 and 2010, respectively. The average LT 50 for the 48 species sampled was -10.2 ± 2.1 °C (Supplementary Data Table S1 , Fig. 3) , where it ranged from -5.4 ± 1.6 °C in Aphanes cornucopioides Lag. (Rosaceae) to below -20 °C in Echinaria capitata (L.) Desf.
(Poaceae) and Geranium pusillum L. (Geraniaceae). Poaceae and Crassulaceae were the most freezing-resistant families with average LT 50 values of -14.1 and -13.4 °C, respectively. In general, the LT 50 value of all species was below the threshold defined by the 5th percentile of the minimum daily temperatures (i.e. -4, -3.1 and -3.8 °C in 2008, 2009 and 2010, respectively) and it was always around the minimum absolute temperature in each year. There was no correlation between LT 50 and the species frequency in the community during 2009 (R = 0.20, P = 0.2; Fig. 3B ) or in 2010 (R = 0.1, P = 0.4; Fig. 3C ), but there was a weak and positive correlation in 2008 (R = 0.28, P = 0.04; Fig. 3A) .
According to the community freezing trait responses, the CWM-LT 50 values ranged from -7.37 to -15 °C, and the FD-LT 50 values varied between 0.006 and 0.28. These values varied significantly among years (Table 1 ; Fig. 4) ; the plots . In addition to the year factor, the best and most parsimonious model selected for both functional community attributes included rabbit density (Table 1) . High rabbit densities led to lower CWM-LT 50 values and thus to more freezing-resistant species assemblages (Fig. 4A) . In addition, plots with high rabbit densities were significantly more functionally diverse relative to LT 50 (Fig. 4D) . Stipa had no effect on FD-LT 50 (Fig. 4E ) but a significant effect was observed when we evaluated CWM-LT 50 (Table 1) . In particular, plots close to Stipa tussocks had higher CWM-LT 50 values and thus the species in these plots were less freezing-resistant (Table 1, Fig. 4B ). CWM-LT 50 and FD -LT 50 were not influenced by the irrigation treatments (Table 1 , Fig. 4C-F ). Table S1 .
DISCUSSION
Our findings clearly illustrate the ability of winter annual species to resist freezing temperatures. According to our expectations, seedlings of all the study species exhibited high freezing resistance; all were able to resist the minimum threshold temperature of -4 °C registered in our study area and most had LT 50 values around the absolute minimum temperature during the 3-year period (-9.5 °C). These small individuals were in their first life stages (i.e. cotyledons and a low number of leaves) with an ephemeral lifespan (<1 year), so the ability to invest in mechanisms for resisting freezing stress is vital. Little is known about freezing resistance in annual species, but our results are consistent with the few previous reports of high resistance to freezing in annuals. For instance, Cici and Van Acker (2011) found no severe damage at -14 °C in Crepis tectorum L., Viola arvensis Murray or Thlaspi arvense L. when exposed to progressively declining temperatures. In addition, Hekneby et al. (2006) determined LT 50 values around -8 °C for four annual legumes before cold acclimation, while Dionne et al. (2001) determined an LT 50 value of up -31.2 °C for annual bluegrass (Poa annua L.).
Our results demonstrate the importance of freezing events and changing meteorological conditions for the assembly of annual Mediterranean communities tested. First, we found that all plots had low CWM-LT 50 values, which were similar to the values found in Mediterranean high mountain communities (Pescador et al., 2016) , suggesting the presence of a primary abiotic filter linked to winter freezing events, probably with an evolutionary origin. Aridification and continentalization of the previous subtropical conditions in the Mediterranean Basin since the Messinian Salinity Crisis 5.96-5.3 Mya (Krijgsman et al., 1999) have gradually led to the current Mediterranean-type climates, including those with continental conditions characterized by very harsh winters together with summer drought (Suc, 1984) . The persistence of these conditions generated open steppe areas covered with shrubs, perennial tussocks and annual pastures in extensive regions with a Mediterranean climate since the Holocene (Pantaléon-Cano et al., 2003) , and they probably exerted a continuous selective pressure on the regional species pool. Second, we found that the CWM-LT 50 and FD-LT 50 values appeared to be structured based on inter-annual differences in the meteorological conditions according to the amounts of precipitation during autumn and winter. The CWM-LT 50 values were lower in plots sampled during rainy years (i.e. 2009 and 2010) compared with the dry year of 2008, and thus the species assemblages present in the more rainy years had greater resistance to freezing. However, this result should be treated with caution because species richness was also significantly lower in this dry year and the weighted means calculated based on such poor assemblages may have been biased. The increase in the FD-LT 50 values from this dry year to more rainy years suggests the local presence of species with a reduced range of freezing resistance in 2008, and the coexistence of species with diverse freezing resistance capacities in 2009 and 2010. Given that FD should decrease as abiotic stress increases (Weiher and Keddy, 1995; Cornwell and Ackerly, 2009) , water stress may limit the coexistence of species to those with similar plant functional traits. Similarly, a higher FD could indicate niche complementarity when conditions are more benign.
As we hypothesized, the community functional structure associated with freezing resistance was modulated by other ecological determinants of Mediterranean annual plant communities. In particular, plants in areas of high rabbit density (selected according to distance to rabbit shelters and latrines) had greater freezing resistance, which partially suggests that resistance to low temperature and herbivory has converged in a similar species assembly, probably because the functional characteristics of plants that allow species to thrive under high herbivory pressure also promote freezing resistance (Agrawal et al., 2004) . The existence of a plant defence syndrome (sensu Agrawal and Fishbein, 2006) and the convergence of suites of defensive traits may infer simultaneous resistance to different pressures and selective contexts. Thus, traits such as leaf toughness or a sclerophyllous habit, which are typical of Mediterranean plants, are related to resistance to freezing (Larcher, 2000) , drought (Gullo and Salleo, 1988) and herbivory (Hanley et al., 2007) . However, further studies are required to identify the correlations and mechanisms among freezing resistance with directly observed herbivory and with other functional traits in these annual plant species.
Stipa tenacissima tussocks act as ecosystem engineers capable of greatly influencing water availability (Eldridge et al., 2010; Soliveres et al., 2011) and soil properties (Berdugo et al., 2014) in semi-arid Mediterranean steppes, where they are responsible for small-scale annual community heterogeneity (Luzuriaga et al., 2012 (Luzuriaga et al., , 2015 . Our findings also indicate a clear effect of Stipa tussocks on the functional patterns of freezing resistance by annual communities. A significant effect was found on CWM-LT 50 values, which showed that annual assemblages near Stipa tussocks were less resistant to freezing than assemblages in bare zones. Therefore, the presence of Stipa tussocks may have facilitated the Surprisingly, the effect of winter freezing on community assemblages was not modified by our spring irrigation treatments when the communities were probably already established. Thus, the freezing events and their intensity determined the species that survived the cold winters, but regardless of spring conditions, they also determined the final community assemblage and the species that survived and eventually reproduced. The results of this study support our hypothesis that winter freezing events represent a primary abiotic constraint on annual Mediterranean communities, where they lead to a regional floristic pool dominated by facultative winter annuals that can thrive despite freezing winters. Furthermore, the changing meteorological conditions during the growing season and ecological determinants may modify the early functional pattern. Indeed, we suggest that inter-annual weather variation and the effects of herbivory and tussocks are critical determinants of annual plant niche partitioning with respect to freezing resistance in species, thereby contributing to the maintenance of high species richness in Mediterranean annual plant communities.
SUPPLEMENTARY DATA
Supplementary data are available at https://academic.oup.com/ aob and consist of the following. Table S1 : Species freezing resistance values and their frequencies. Table S2 : Number of plots established in the field for each study factor. Fig. S1 and ).
